Study Design. A prospective cohort study within care as usual.
A lthough many treatments are available for patients with chronic low back pain (CLBP), their effect sizes are modest and may not be satisfactory to patients. In patients with CLBP, goals of treatment are frequently described in terms of pain reduction or functional restoration. 1 Satisfaction is assumed to be related to achieving the patients' determined goals, set at the start of treatment. 2 Medical professionals might improve the quality of care by optimizing the predictors for whether a patient may From the or may not be satisfied after intervention. 3 Female sex, older age, a positive patient-therapeutic relation, treatment by the same therapist, and more involvement in the process of treatment are reported to increase the level of satisfaction. [3] [4] [5] [6] [7] The explained variance is, however, modest and most contributors to patient satisfaction are largely unknown.
Previous research showed that patients expect symptom relief, a clear diagnosis for the cause of their pain, information and instruction, and a physical examination. [8] [9] [10] [11] [12] A patient's expectation concerning symptom relief is related to satisfaction of care. 12 It may therefore be hypothesized that patient's satisfaction with care is predicted by fulfillment of initially expected symptom relief. 13, 14 To measure expectations of patients, however, valid and reliable instruments are lacking. There are currently no standardized instruments available to measure patients' disability-related expectation. 15 Consequently, medical professionals may take notice to achieve patient's commitment on realistic treatment goals, usually formulated on disability level. Insufficient research, however, is available on the relation between pretreatment expectation of post-treatment disability and patient satisfaction with care. 3, [15] [16] [17] The overall aim of this study was to analyze relations between satisfaction with care and fulfilled pretreatment expectation of post-treatment disability (treatment success) in patients with CLBP. Specifically, three study questions were the following:
1. How can disability-related pretreatment expectation be measured internally consistent and valid? 2. Among a set of predictors, does pretreatment expectation uniquely contribute to satisfaction with care? 3. What are the chances of being satisfied with care when treatment was not successful?
METHODS

Design
The study with a prospective pre-post design was conducted within care-as-usual in the Groningen Spine Center of the University Medical Center Groningen in the Netherlands.
Procedure
Patients filled out a comprehensive set of questionnaires at baseline (T 0 ) and at discharge (T 1 ). All patients signed informed consent for their data being used for scientific purposes. Questionnaires were send home (web-based or by paper) and were returned to the secretary or in case of webbased questionnaire, uploaded in an anonymized database of the Spine center to ensure anonymity.
Study Sample
Included were adult patients (>18 yr) with CLBP (pain !3 mo), with specific and nonspecific complaints, who were referred to the Spine Center between March 2010 and November 2013. Patients were excluded from the statistical analyses if they neglected to fill out two or more items of the questionnaires, did not respond to the follow-up questionnaire or to the satisfaction measurement. The baseline characteristics of the nonresponders were compared on sex and age, to describe the effect of dropouts on the results. Patients were encouraged to fill out the follow-up questionnaire by means of a reminding letter 3 weeks after the initial follow-up questionnaire was sent. Informed consent was obtained from all patients before participation. The performed intervention was based on both indication and patients' desire. Therewith, the patients' time to discharge varied. The patients with nonspecific CLBP, who received rehabilitation, were offered a multidisciplinary treatment program with a mean duration of 16 weeks including psychology, physiotherapy, and occupational therapy. The patients with specific CLBP including herniated disks and degenerative stenosis were provided with surgery or conservative therapy. Pain treatment was provided by an anesthesiologist in patients who had clear sensitization patterns in well-described dermatomes.
Outcome Measures
Satisfaction with care (T 1 ) satisfaction was the dependent variable in the present study. Measurements of general satisfaction with care were conducted at discharge, using a Global Perceived Effect score. The question: ''How satisfied are you concerning overall care?'' was asked. Patients could answer on a seven-point scale ranging from 0 to 6: 0, ''extremely satisfied''; 1, ''very satisfied''; 2, ''somewhat satisfied''; 3, ''mixed-approximately equal satisfaction and dissatisfaction''; 4, ''somewhat dissatisfied''; 5, ''very dissatisfied''; 6, ''extremely dissatisfied''. 15, 18 Satisfaction scores were dichotomized into a satisfied group with scores ranging from 0 to 2, and a dissatisfied group, with scores ranging from 3 to 6.
Pain Disability (T 0 and T 1 )
The Pain Disability Index (PDI) was administered to measure disability at the start of treatment and at discharge. 19, 20 The PDI measures the effect of pain on the ability of a person to participate in seven life domains. It measures, which aspects of your life are influenced by chronic pain; a score of 0 means ''no disability'' and a score of 10 is ''maximum disability.'' Total score can range from 0 to 70. The following items were measured: family and home responsibilities, recreation, social activities, occupation, sexual behavior, self-care, and life-support activity. 19 Reliability of the PDI is moderate to good. 21 Minimal clinically important change is 8.5 to 9.5 points. 22 
Disability-Related Pretreatment Expectation
Inspired by the PDI, a questionnaire was constructed to study patients' disability-related expectation of post-treatment disability, which for the present study purpose was defined as treatment success. This questionnaire was named the PDI for expectancy (PDI-E). A new question was added to each of the seven items of the existing PDI. The question added was: ''What is the minimal score on <<this item of the PDI >> in which you expect to be satisfied with the treatment outcome?'' The PDI-E is presented in Appendix 1, http://links.lww.com/BRS/B140. Treatment success was defined using the PDI and PDI-E measurements. When the total PDI score at discharge was higher than the total score for the pretreatment expectation (PDI T 1 > PDI-E T 0 ), the expectation of the individual has not been reached. This was defined as unsuccessful treatment. Treatment success is achieved when the PDI score at discharge is lower than, or equal to, the pretreatment expectation (PDI T 1 PDI-E T 0 ).
Pain Intensity
The pain intensity was rated using an 11-item Numeric Rating Scale (0, ''no pain''-10, ''worst pain imaginable''). This pain intensity was filled out according to the mean level of pain during the past week. 23 
Low Back Pain Duration
To record the duration of LBP the following question was asked: ''How long (in years) have your complaints been a recurring problem?''
Statistical Analysis
To answer the first research question, the psychometric properties of the PDI-E were explored using a factor analysis with varimax rotation and visual checking of the screeplot. Kaiser-Meyer-Olkin and Bartlett's (KMO) tests of sphericity were assessed and found suitable with KMO >0.6. Two authors assessed normality of distribution utilizing histograms and comparing means, mode, median, skewness, and kurtosis. 24 Construct validity of the PDI-E was analyzed with correlations between the PDI-E and the PDI, pain intensity, and duration of pain at baseline. The hypotheses are that patients with higher outcome expectations (lower score on the PDI-E) have lower disability and pain scores and a shorter duration of pain. To answer the second research question, a chi square analysis was performed to determine the correlation between treatment success and satisfaction with care. Correlation was interpreted as being strong when x 2 > 0.75; moderate when 0.50 < x 2 0.75; fair when 0.25 < x 2 0.50; and low when x 0.25. 24 Subsequently, a binary logistic regression analysis was used to test the relations between treatment success and satisfaction with care, using satisfaction with care as the outcome variable (satisfied yes/no). The predictor variables for satisfaction with care were: sex (male/female), age (years), duration of complaints (years), pain intensity (Numeric Rating Scale), pain disability at baseline (PDI T 0 ), and treatment success (yes/no). B values, P values and Nagelkerke R 2 were calculated. To answer the third research question, the odds ratio was calculated to express the odd that patients are satisfied at the end of treatment without treatment success compared to patients with treatment success. In addition to the odds ratio calculation, a two by two table was used to describe the number of patients with or without treatment success and the number of patients with satisfaction or dissatisfaction with care.
Missing values were handled according to ''imputation on basis of item mean.'' 24 Imputation was used when less than two values were missing for the PDI (T 0 or T 1 ) or PDI-E questionnaires. With more values missing, the case was excluded. A value of P < 0.05 was considered significant. All the data analyses were performed with SPSS 20.0, IBM Corp. (Armonk, NY). 25 
RESULTS
Data of 609 patients were analyzed. Seventy-two patients were excluded due to more than two missing PDI/PDI-E items or a missing score of satisfaction with care. Differences on sex distribution and age between responders and nonresponders were nonsignificant (P ¼ 0.10 and P ¼ 0.06). Mean duration of CLBP was 10.9 AE 11.7 years. The PDI-E items were skewed toward the left. All other variables were normally distributed. Patient characteristics are presented in Table 1 . Treatment was not successful in 418 patients (Table 1) . Full recovery was expected in 26.1% to 53.7% of the items of PDI-E. Three hundred thirteen patients were satisfied with their treatment (Table 2) .
Research Question 1
A factor analysis with varimax rotation revealed a onefactor structure with an eigenvalue of 4.4 explaining 63% of the variance. Inserting a second factor (eigenvalue 0.94) increased variance to 76%. In addition, an intention to treat analyses with all excluded subjects included led to a slight decrease of the second factor eigenvalue from 0.94 to 0.84. KMO value was 0.88. Based on the eigenvalue, KMO, and insufficient number of items per factor (2) which would be included as a second factor, it is concluded that the PDI-E has the best fit with a one-factor structure, which resembles the factor structure of the PDI. Most patients have high outcome expectation on the individual items, leading to large floor effects and a left skewed distribution of the questions (skewness was 1.06). 19 There were low correlations between the PDI-E and baseline PDI (0.25, P < 0.01), pain intensity (0.13, P < 0.01) and duration of pain (À0.03, P < 0.01).
Research Questions 2 and 3
The analyses of the relation between treatment success on satisfaction with care resulted in a low but significant correlation between fulfilled pretreatment expectations and satisfaction with care x 2 ¼ 0.13, P < 0.01. The binary logistic regression analysis resulted in a Nagelkerke R 2 of 0.05 (Table 3) . Fulfilled pretreatment expectation was significantly associated with satisfaction with care (P < 0.01). The odds ratio (Exp B) of fulfilled pretreatment expectation was 2.42 (95% confidence interval: 1.38-4.24), which can be interpreted that patients who achieve treatment success have 1.38-4.24 times more chance of being satisfied at the end of treatment, compared to patients whose treatment was unsuccessful (Table 3) . Of all participating patients, 51.4% were satisfied with care, even though pretreatment expectation was not fulfilled ( Table 2 ).
DISCUSSION
The aim of this research was to gain knowledge on the relation between patient's expectation of disability relief and satisfaction with care. There are no proven valid measures of treatment expectation of patients concerning pain disability. Therefore the authors explored the possibilities of quantifying patients' expectancy by means of adding questions to one of the most important outcomes in pain management programs, namely disability. Disability-related pretreatment expectation can be measured using the PDI-E. This questionnaire has a one-factor structure, which resembles the factor structure of the PDI. There is a unique contribution of pretreatment expectation to satisfaction with care. It has a significant association with satisfaction of care, but there was a large group of 51.4% of patients whose treatment was not successful but were satisfied with care after all. If treatment was considered successful, however, only 2.7% were not satisfied with treatment. The results show a small additional value of patient's expectation of disability relief to pain disability measured at the end of treatment. Based on the results of the present study it appeared that there were a substantial amount of patients satisfied with more disability than expected, namely 313 patients, suggesting that treatment expectation and satisfaction are two different constructs. It may be considered that multiple reasons are responsible for this finding. The aim of patients to seek help can be twofold; a part of the patients accept the chronic condition and ask help on pain management, another part of the patients seek pain cure or pain reduction. [26] [27] [28] During therapy, this aim of care seeking and therewith the expectations about disability relief might change from pain reduction to pain management by medical communication. 26 This so called response shift may have occurred as the content of treatment focused to cognitive or acceptance-based principles, which leads to another perception of patients during the treatment, leading to other outcome expectation. 29 Acceptance and cognitive changes may lead to better insight in the disability process, which in turn may lead to a more realistic view on chronic pain. 30 In addition to the aim to seek help and a response shift, two other confounders are described in literature that might be responsible for patients' satisfaction in the face of a poor outcome; the way satisfaction was measured and nonspecific mechanisms such as common factors. 31, 32 A large number of patients (418) were categorized as treatment failures. This can be explained by the patients' high estimation of disability reduction at the start of treatment. Even though most of these patients achieved the Minimal Clinically Important Change of the PDI, they did not achieve their own pre-treatment expectations ( Table  1) . As far as the authors are aware, there are no validated measures to examine treatment success in patients with multifactorial pain. Disability is one of the important outcome variables in patients with CLBP. It may be argued that more relevant answers would appear if expectation was based on more patient specific questionnaires such as the Canadian Occupational Performance Measure. LBP indicates low back pain; NRS, Numeric Rating Scale; PDI, Pain Disability Index; PDI-E, disability-related expectancy. Quantifying Canadian Occupational Performance Measure results on a group level has, however, not been performed validly.
33
In contrast to the results of the present study, other studies concluded that sex and age have a relation to satisfaction with care. [3] [4] [5] [6] [7] The results of the present study do not underpin this relation, however (Table 3 ). An explanation for this lack of relation might be the population of the present study. In the present study, the patients with CLBP did already undergo previous treatments, which were unsuccessful. In addition, other studies used other variables to predict satisfaction with care. A previous study showed that treatment outcome is infrequently and inconsistently associated with patient satisfaction. 3 In the current study, treatment success was calculated within the variable fulfilled pretreatment expectation. Other variables not measured in the present study are the influence of a patient-therapeutic relation, treatment by the same therapist (longitudinal continuity), more involvement in the process of treatment, the aim of care seeking (pain reduction or pain management), patient's perception on the information and instruction, and physical examination; these variables are known to result in a more positive satisfaction with care. 7, 12, [34] [35] [36] [37] It is recommended to measure the latter variables in future studies.
Previous research concluded that patient expectation is an influential part of pain-related treatment outcomes, for which the therapist does not always account. 17 The construct of expectation can be divided into the expression of what the patient thinks that will occur (predicted outcomes) and what he wants to occur (ideal expectations). 17 It might be interesting to study these two different constructs of expectation in the future. In particular, patients with chronic complaints with unrealistic expectations of change were often less satisfied than patients with more realistic expectations. 30 Creating a realistic expectation for a patient before the start of treatment more often results in a satisfactory result. 38 Shared decision making may result in better patient satisfaction and lower post treatment disability. 39, 40 Therefore, to improve patient's satisfaction with care, we recommend clinical practitioners, during the diagnostic process, to guide patients with LBP in their decision-making process by means of determining realistic treatment goals and expectation about the results of care. [41] [42] [43] There are some limitations in the present study that should be addressed. Patients were excluded if they did not completely fill out the PDI/PDI-E questionnaire (more than two missing values) or if follow-up data were missing. This may have caused a response bias. This bias is likely limited because differences in sex distribution and age between responders and nonresponders were (borderline) nonsignificant. Patients with lower satisfaction could, however, be less willing to reply to follow-up resulting in the highly satisfied population reported in the study results. As in several studies, the Hawthorn effect might have occurred, which means patients may have the tendency to give socially desirable answers, which might result in more positive results or higher levels of satisfaction. 44 The measurements of expectation (PDI-E) and satisfaction were created for the context of the present study. The choice for the PDI-E questionnaire is made, because it has a strong accordance with the PDI questions. In addition, a broad sample of patients with low back pain was included in the present study, both with specific and nonspecific diagnosis. Although the authors have no assumptions that relations between satisfaction and treatment success would be different among these subgroups, future studies may focus on this subgroup analyses. Strength of the present study is the large heterogeneous patient group that might enhance the generalizability of the study results into other CLBP populations. Another strength of the study is the prospective design. To the authors' knowledge, no research focuses on quantifying expectations directly related to pain disability. Questions administered were disease generic; therefore, extrapolation to other pain-related pathology may also be possible. We recommend to study the factors that contribute to meeting expectation of patients. Future research may also consider a qualitative design, which would fit well for in depth knowledge into the constructs of expectation and satisfaction. Unrealistic expectations and positive expectation with satisfaction would also be valuable to study. In addition, it would be interesting to examine how the findings of the present study resemble in a population of primary care patients.
CONCLUSION
Disability-related pretreatment expectation can be measured using the PDI-E. Pretreatment expectation contributes uniquely but slightly to satisfaction with care. Patients whose treatment is successful have 1.38 to 4.24 times more chance of being satisfied at the end of treatment. Of all participating patients, 51.4% were satisfied with care, even when treatment was considered not successful.
Key Points
The factor structure of the PDI-E resembles the factor structure of the PDI. Pretreatment expectation uniquely contributes low to satisfaction with care.
Patients can be satisfied with overall care without treatment success.
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